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(1) GENERAL II 
(i) APPLK 



(11) TITLE oi 



3RMATIONS 



Jessell, Thomas M. 
Easier, Ronrad 
Yomada, Toshlya 

INVENTION: CLONING, EXPRESSION AND USES OF 
DOR5ALIN-1 



(111) NUMBER OH SEQUENCES: 18 



(Iv) CORRESPO: 
(A) ADD 



>ENCE ADDRESS: 
SSEE: Cooper & Dunham 

(B) STREET: 30 Rockefeller Plaza 

(C) CITy7\ New York 

(D) STATE* New York 

(E) COUNTRY: United States of America 
(P) ZIP: 1€112 

(V) COMPUTER READABLE FORM: 

<A) MEDIUM ttYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE^: Patentin Release #1.0f Version #1.25 



(vi) CURRENT APPLI< 

(A) APPLICAT] 

(B) FILING 

(C) CLASSIFK 



UTION DATA: 
NUMBER: 

ItION: 



(vlli) ATTORNEY/AGENT INFORMATION: 

(A) NAME: White, John P. 

(B) REGISTRATION NUMBER: 28,678 

(C) R£FERENCE/d6cKET NUMBER: 0576/40314 

(ix) TELECOMMUNICATIOn\ INFORMATION: 

(A) TELEPHONE: (112) 977-9550 

(B) TELEFAX: (212) 664-0525 

(C) TELEX: 422523\cOOP UI 



45 (2) INFORMATION FOR SEQ ID ND:!: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1603 bise pairs 

(B) TYPE: nucleic abid 
50 (C) STRANDEDNESS : double 

(D) TOPOLOGY: llnec 

(11) MOLECULE TYPE: cDNA 
55 (111) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



60 



(ix) FEATtJRE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 91.. 1371 
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(xi) VSEQUENCB DBSCRIPTION: SSQ ID NO: It 
CCTTTCCTcir CTCTCTAAAC ATTCAACATT TTTAATCAGT TAAAATACTT TGTCCTCTTG 
TCTCTCCATC* 



3AAAGTAAA TACATAAGAA ATG CAT TAT TTT GGA GTA TTA GCT 

Met Hla Tyr Phe Gly Val Leu Ala 
1 5 



GCA CTG TCT 
Ala Leu Ser V> 
10 



TTC AAT ATC ATT GCC TGC CTG ACA AGA GGC AAG CCT 
Phe Asn lie lie Ala Cys Leu Thr Arg Gly Lys Pro 
15 20 



TTG GAA AAC TG<SV AAA AAG CTA CCA GTT ATG GAA GAG TCT GAT GCA TTC 
Leu Glu Asn TrpXLvB Lys Leu Pro Val Met Glu Glu Ser Asp Ala Phe 
25 \ 30 35 40 



TTT CAT GAT CCT 
Phe His Asp Pro 



TCT TTC TTG GAG AAT> 
Ser Phe Leu Glu Asn 
60 

TCA AGG GTC CCC TCA 
Ser Arg Val Pro Ser 
75 



GAA GTG GAA CAT GAC ACC CAC TTT GAC TTT AAA 
Glu Val Glu His Asp Thr His Phe Asp Phe Lys 

50 55 

AAG ACA GAT TTA CTA AGA AGT CTG AAT TTA 
it Lys Thr Asp Leu Leu Arg Ser Leu Asn Leu 
65 70 

GTG AAG ACC AAA GAA GAG CCA CCA CAG TTC 
Val Lys Thr Lys Glu Glu Pro Pro Gin Phe 
80 85 



ATG ATT GAT TTA TAC AAC^ 
Met lie Asp Leu Tyr Asn 
90 

GCA TCC AAC ATC GTG AGG 
Ala Ser Asn lie Val Arg St 
105 110 



TAT ACA GCG GAC AAG TCC TCC ATC CCT 
rg Tyr Thr Ala Asp Lys Ser Ser lie Pro 
L95 100 

TTC AGC ACT GAA GAT GTT GTT TCT TTA 
Phe Ser Thr Glu Asp Val Val Ser Leu 
115 120 



ATT TCA CCA GAA GAA CAC TCA\ TTT CAG AAA CAC ATC TTG CTC TTC AAC 
lie Ser Pro Glu Glu His Ser\phe Gin Lys His lie Leu Leu Phe Asn 
125 \ 130 135 



ATC TCT ATT CCA CGA TAT GAC 
He Ser He Pro Arg Tyr Glu g3 
140 



GTC ACC AGA GCT GAA CTG AGA ATC 
Val Thr Arg Ala Glu Leu Arg He 
145 150 



TTT ATC TCC TGT CAC AAC GAA GTtXgGG TCT CCC TCC AGA CTG GAA GGC 
Phe He Ser Cys His Lys Glu ValXciy Ser Pro Ser Arg Leu Glu Gly 
155 160 \ 165 

AAC ATG GTC ATT TAT GAT GTT CTA GAT GGA GAC CAT TGG GAA AAC AAA 
Asn Met Val He Tyr Asp Val Leu A^P Gly Asp His Trp Glu Asn Lys 
170 175 \ 180 

GAA AGT ACC AAA TCT TTA CTT GTC TCtVcAC AGT ATT CAG GAC TCT GGC 
Glu Ser Thr Lys Ser Leu Leu Val SerXHis Ser He Gin Asp Cys Gly 
185 190 \ 195 200 



TGG GAG ATG TTT GAG GTG TCC AGC GCT G\ 
Trp Glu Met Phe Glu Val Ser Ser Ala 

205 2: 



AAA AGA TGG GTC AAG GCA 
Lys Arg Trp Val Lys Ala 

215 



60 
114 

162 

210 

258 

306 

354 

402 

450 

498 

546 

594 

642 

690 

738 



GAC AAG ATG AAG ACT AAA AAC AAG CTA GA(7 GTT GTT ATA GAG AGT AAG 



786 
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240 



255 



235 

6AC ACT AAA 
Asp Thr Lys 
250 

AAT GGG ACA AAA 
Asn Gly Thj 
265 

GAA CAA GAA AGT 61 
Glu Gin Glu Ser Va^ 

28£ 

GAA GAA GAA CAG AGaVgAA GAA AAA GCC ATT GCT AGG CCC CGT CAG CAT 
Glu Glu Glu Gin Arg )plu Glu Lys Ala He Ala Arg Pro Arg Gin His 

300 \ 305 310 



270 



Glu 


Val 


Val 


He 


Glu 


Ser 


Lys 


CTC 
I«u 


GAT 
Asp 


ATT 
He 


ACT 
Thr 
245 


CTT 
Val 


ACT 
Thr 


CAT 
His 


GTG 
Val 


TTC 
Phe 


TCC 
Ser 
260 


AAT 
Asn 


GAT 
Asp 


CGC 
Arg 


AGC 
Ser 


CTC 
Leu 


CGG GAG ATG 
Arg Glu Met 
275 


ATT 
He 


GTT 
Val 


CAT 
His 
280 


GGA 

Gly 
290 


AAG AAC GAC 
Lys Asn Asp 


TCT 
Ser 


TCA 
Ser 

295 


TCT 
Ser 



TCC TCC AGA AGC AAG 
Ser Ser Arg Ser Lys 
315 



AGC ATA GGA GCA AAC CAC TGT CGG AGA ACG 
[ Ser He Gly Ala Asn His Cys Arg Arg Thr 

320 325 

TCA CTC CAT GTG AAC TTTVAAA GAA ATA GGT TGG GAT TCT TGG ATC ATT 
Ser Leu His Val Asn Phe\Lys Glu He Gly Trp Asp Ser Trp He He 
330 )335 340 



GCA CCC AAA GAT TAT GAG 
Ala Pro Lys Asp Tyr Glu 
345 350 

CCC CTC ACA GAT AAT GTT ACtf 
Pro Leu Thr Asp Asn Val Thr^ 
365 



CTG GTG CAT CTC CAA AAC CCA 
Leu Val His Leu Gin Asn Pro 
380 



TTT GAG TGT AAA GGA GGT TGC TTC TTC 
I Phe Glu Cys Lys Gly Gly Cys Phe Phe 
355 360 

CCA ACC AAA CAT GCT ATT GTC CAG ACT 
Pro Thr Lys His Ala He Val Gin Thr 
370 375 

^G AAA GCT TCC AAG GCC TGT TGT GTT 
fB Lys Ala Ser Lys Ala Cys Cys Val 
385 390 



CCA ACT AAA TTG GAT GCA ATC TCl\ ATT CTT TAT AAG GAT GAT GCT GGT 
Pro Thr Lys Leu Asp Ala He Ser\ He Leu Tyr Lys Asp Asp Ala Gly 
395 400\ 405 



GGG ATG AAA GTG GCA GAA TGT 
I Gly Met Lys Val Ala Glu Cys 
420 

^TATACT CTTTTCTGCT 



GTG CCC ACT TTG ATA TAT AAC TAT 
Val Pro Thr Leu He Tyr Asn Tyr G^ 
410 415 

GGC TGC AGG TAGTATATGC TGAATATCTA 
Gly Cys Arg 
425 

GTCTGTGAAA CTGTACATTA GTGATGCAAA TGAAJMVTCCT TGCAAACAAG GTTTGGAGCA 
CGGCATGGGG CTGGTTGTTG TTGCTGCTTT TAAAG^pAAAG ATGGCATTTA AAGAATGGCA 
ATCACTGTAA ATACCCTGCA TTATATACCA TTAATrtUAA CTTTGTGAGA TTGAAAAAAA 
AAAAAAAAAA AA 



834 

882 

930 

978 

1026 

1074 

1122 

1170 

1218 

1266 

1314 

1362 

1411 

1471 
1531 
1591 
1603 
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(2) INFORMATION FOR SEQ ID NOs2: 

(i) SEQUENCB CHARACTERISTICS: 

(A) LENGTH: 427 amino acids 
^(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) KOZJbCULE TYPE; protein 

(xi) SBQVBNCB DESCRIPTION i SEQ ID NO: 2: 

Met His Tvr PheVGly Val Leu Ala Ala Leu Ser Val Phe Asn lie He 

1 V 5 10 15 

Ala Cys Leu Thr Krg Gly Lys Pro Leu Glu Asn Trp Lye Lye Leu Pro 
20 \ 25 30 



Val Met Glu Glu 
35 



Asp Ala Phe Phe His Asp Pro Gly Glu Val Glu 
40 45 



His Asp Thr His PheXAsp Phe Lys Ser Phe Leu Glu Asn Met Lys Thr 
50 \ 55 60 

Asp Leu Leu Arg Ser ueu Asn Leu Ser Arg Val Pro Ser Gin Val Lys 

65 TO 75 80 

Thr Lys Glu Glu Pro PrV Gin Phe Met He Asp Leu Tyr Asn Arg Tyr 
85 \ 90 95 

Thr Ala Asp Lys Ser Ser \lle Pro Ala Ser Asn He Val Arg Ser Phe 
100 \ 105 110 

Ser Thr Glu Asp Val Val ^r Leu He Ser Pro Glu Glu His Ser Phe 

115 \ 120 125 

Gin Lys His He Leu Leu Ph^ Asn He Ser He Pro Arg Tyr Glu Glu 
130 134 140 

Val Thr Arg Ala Glu Leu ArgXile Phe He Ser Cys His Lys Glu Val 

145 150 \ 155 160 

Gly ser Pro Ser Arg Leu Glu oVy Asn Met Val He Tyr Asp Val Leu 
165 \ 170 175 

Asp Gly Asp His Trp Glu Asn LyA Glu Ser Thr Lys Ser Leu Leu Val 
180 \l85 190 



Ser His Ser He Gin Asp Cys Gly 
195 200 



Glu Met Phe Glu Val Ser Ser 
205 



Ala Val Lys Arg Trp Val Lys Ala Asto Lys Met Lys Thr Lys Asn Lys 
210 215 \ 220 

Leu Glu Val Val He Glu Ser Lys Asp\Leu Ser Gly Phe Pro Cys Gly 
225 230 \ 235 240 

Lys Leu Asp He Thr Val Thr His Asp ^Ihr Lys Asn Leu Pro Leu Leu 
245 250 255 

He Val Phe Ser Asn Asp Arg Ser Asn GlV Thr Lys Glu Thr Lys Val 
260 265 \ 270 
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Glu LeuWg Glu Met He Val Hie Glu Gin Glu Ser Val 

280 285 

Leu Gly iVs Asn Asp Ser Ser Ser Glu Glu Glu Gin Arg 

290 \ 295 300 

Ala He Al^ Arg Pro Arg Gin His Ser Ser Arg Ser Lys 

305 \ 310 315 

Gly Ala Asn kis Cys Arg Arg Thr Ser Leu Bis Val Asn 
^ 325 330 

He Gly Trp AsW Ser Trp He He Ala Pro Lys Asp Tyr 
340^ 345 

Glu Cys Lys Gly V^ly Cys Phe Phe Pro Leu Thr Asp Asn 
355 \ 360 365 

Thr Lys His Ala Ae Val Gin Thr Leu Val Bis Leu Gin 

370 \ 375 380 

Lys Ala Ser Lys AlA Cys Cys Val Pro Thr Lys Leu Asp 
385 \390 395 

He Leu Tyr Lys Asp Asp Ala Gly Val Pro Thr Leu He 
405 A 410 

Glu Gly Met Lys Val Aia Glu Cys Gly Cys Arg 
420 \ 425 

<2) INFORMATION FOR SBqXiD NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 3l amino acids 

(B) TYPE: aminoXacid 

(C) STKANDEDNESS: single 

(D) TOPOLOGY: lihoar 

(ii) MOLECULE TYPE: pro\ein 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 



Leu Asn Lys 

Glu Glu Lys 

Arg Ser He 
320 

Phe Lys Glu 
335 

Glu Ala Phe 
350 

Val Thr Pro 
Asn Pro Lys 



Ala He Ser 
400 

Tyr Asn Tyr 
415 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Glu His Ser Trp Ser Gin IleVArg Pro Leu Leu Val Thr Phe Gly His 
1 5 \ 10 15 

Asp Gly Lys Gly His Pro Leu H^s Lys Arg Glu Lys Arg Gin Ala Lys 
20 \ 25 30 

His Lys Gin Arg Lys Arg Leu Ly^ Ser Ser Cys Lys Arg His Pro Leu 
35 40 \ 45 

Tyr Val Asp Phe Ser Asp Val Gly ^rp Asn Asp Trp He Val Ala Pro 
50 55 \ 60 

Pro Gly Tyr Bis Ala Phe Tyr Cys His Gly Glu Cys Pro Phe Pro Leu 
65 70 \ 75 80 



-68- 



10 



15 



20 



25 



Ala Asp Bis Leu Asn Ser Thr Asn His Ala He Val Gin Thr Leu Val 
^85 90 95 

Asn Ser vAl Asn Ser Lya He Pro Lys Ala Cys Cys Val Pro Thr Glu 

100 105 110 

Leu Ser Alk He Ser Met Leu Tyr Leu Asp Glu Asn Glu Lys Val Val 
lis 120 125 

Leu Lys AenXlyr Cln Asp Met Val Val Glu Gly Cys Gly Cys Arg 
130 \ 135 140 

(2) INFORMATION F^R SEQ ID NO: 4: 

(i) SEQUENCE bHARACTBRISTICS: 

(A) LENG^: 144 anino acids 

(B) TYPE :\ amino acid 

(C) STRANDEONESS : single 

(D) TOPOLqCY: linear 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL^ NO 
(iv) ANTI-SENSE: 
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(xi) SEQUENCE DESCI^PTION: SEQ ID NO: 4: 

Asp Asp Gly Arg Hii Lys Ala Arg Ser He Arg Asp Val 
1 5 \ 10 

Glu Gly Gly Gly Lys\Gly Gly Arg Asn Lys Arg His Ala 
20 \ 25 

Thr Arg Arg Lys Asn His Asp Asp Thr Cys Arg Arg His 
35 \ 40 45 

Val Asp Phe Ser Asp vkl Gly Trp Asp Asp Trp He Val 

50 I 55 60 

Gly Tyr Asp Ala Tyr Tyf Cys His Gly Lys Cys Pro Phe 
65 70\ 75 

Asp His Phe Asn Ser ThiA Asn His Ala Val Val Gin Thr 
85 \ 90 

Asn Asn Met Asn Pro GlylLys Val Pro Lys Ala Cys Cys 
100 \ 105 

Gin Leu Asp Ser Val Ala Met Leu Tyr Leu Asn Asp Gin 
115 \ 120 125 

Val Leu Lys Asn Tyr Gin oiu Met Thr Val Val Gly Cys 
130 13te 140 



Ser Gly Gly 
15 

Arg Arg Pro 
30 

Ser Leu Tyr 

Ala Pro Leu 

Pro Leu Ala 
80 

Leu Val Ala 

95 

Val Pro Thr 
110 

Ser Thr Val 
Gly Cys Arg 
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(2) INFORMATION FOR SEQ ID NO:5i 

(i) SEQUENCE CHARACTERISTIC^: 

(A) LENGTH: 143 amino acids 
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(B) TYPBs amino acid 
UC) STRANDEDNSSS: single 
\(D) TOPOLOGY: linear 

(ii) Hdi^CUl^ TYPE: protein 

(iii) HY^pTHETXCAL: NO 

(iv) ANri-SBNSB: NO 
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(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 5: 

Arg Thr Thr Arg Ser Ala Ser Ser Arg Arg 
1 \ 5 10 

Arg Ser Thr\Gln Ser Gin Asp Val Ala Arg 
20 25 



Tyr Asn Ser 

35 



\er Glu Leu Lys Thr Ala Cys 
40 



Val Ser Phe GX|n Asp Leu Gly Trp Gin Asp 
50 \ 55 



Gly Tyr Ala 
65 



Ala\ Asn Tyr Cys Asp Gly Glu 

70 



Ala His Met Asn J^la Thr Asn His Ala lie 

90 



Leu Met Asn Pro 
100 



iu Tyr Val Pro Lys Pro 
105 



Leu Asn Ala lie Sen Val Leu Tyr Phe Asp 

115 \ 120 



Leu Lys Lys Tyr Arg 
130 



^sn Met Val Val Arg 
135 



Arg Gin 

Val Ser 

Arg Lys 

Trp lie 
60 

Cys Ser 

75 

Val Gin 
Cys Cys 
Asp Asn 



Ala Cys 
140 



Gin Ser Arg Asn 
15 

Ser Ala Ser Asp 
30 

His Glu Leu Tyr 
45 

lie Ala Pro Lys 



Phe Pro Leu Asn 
80 

Thr Leu Val His 
95 

Ala Pro Thr Lys 
110 

Ser Asn Val lie 

125 

Gly Cys His 



(2) INFORMATION FOR SEQ ID WO: 6: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 144 axnYno acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
<D) TOPOLOGY: lineai 

(ii) MOLECULE TYPE: proteir 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



60 



(xi) SEQUENCE DESCRIPTION: SEq\iD NO: 6: 

Glu Cys Lys Asp He Gin Thr Phe Leu Tyr Thr Ser Leu Leu Thr Val 
1 5 \ 10 15 
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Thr Ufiu Aan 



Ser Lyk Leu 

35 

Tyr Val Glu 
50 



Thr Glu Il< 



Pro Leu Arg Cye Lye 
20 

Pro Phe Thr Ala Ser 
40 

Phe Lya Asp Val Gly 

55 

Met Ala Aan Tyr Cye 
70 

Leu Aen Gly Ser Aan 
85 



Hia Ser lie Glu Pro Glu Asp He 

Voo 

P^o He Ser Met Leu 
120 

HiaXTyr Glu Aen Met 
135 



Lys Met Ser 

115 

Val Leu Arg 
130 



Arg Pro 
25 

Aan He 

Trp Gin 
Tyr Gly 

Hia Ala 

90 

Pro Leu 
105 

Phe Tyr 
Ala Val 



Arg Arg 

Cys Lys 

Aen Trp 
60 

Glu Cys 
75 

He Leu 
Pro Cys 
Asp Asn 



Asp Glu 
140 



Lys Arg Ser Tyr 
30 

Lys Arg Bis Leu 
45 

Val He Ala Pro 



Pro Tyr Pro Leu 
80 

Gin Thr Leu Val 
95 

Cys Val Pro Thr 
110 

Asn Asp Asn Val 
125 

Cye Gly Cys Arg 



(2) INFORMATION FOR SBQ ID NO: 7: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTHS 147 amino acids 

(B) TYPE: amirip acid 

(C) STRANDEDNB5S : single 

(D) TOPOLOGY: Ainear 

(ii) MOLECULE TYPE: pf^tein 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 

(xi) SEQUENCE DESCRIPTION ^ SEQ ID NO: 7: 



Gly Ala Asp Glu Glu Lys cfiu Gin Ser 
1 5 

Gin Ala Arg Gin Ser Glu AapXHis Pro 
20 \ 25 

Leu Glu Cys Asp Gly Lys Val aW He 
35 4r 

Val Ser Phe Lys Asp He Gly TrA Asn 
50 55 

Gly Tyr His Ala Aan Tyr Cya Glu bly 
65 70 

Gly Thr Ser Gly Ser Ser Leu Ser Phe 
85 



His Arg Pro 

10 

Hie Arg Arg 



Cys Cys Lys 



Asp Trp He 
60 

Glu Cys Pro 
75 

Hie Ser Thr 
90 



Phe Leu Met Leu 
15 

Arg Arg Arg Gly 
30 

Lye Gin Phe Phe 
45 

He Ala Pro Ser 



Ser His He Ala 
80 

Val He Asn His 
95 



Tyr Arg Met Arg Gly His Ser Pro PhA Ala Asn Leu Lys Ser Cys Cys 
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Val P«> Thr Lye Leu Arg Pro Met Ser Met Leu Tyr Tyr Asp Asp Gly 
^ 115 120 125 

Gin ABn\ He He Lye Lye Asp He Gin Aen Met He Val Glu Glu Cys 

130\ 135 140 

Gly eye ^er 
145 

(2) INFORMATION FOR SEQ ID NOx8s 

(i) SEQUENCE CHARACTERISTICS: 

(A) LmfGTH: 139 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPpLOGYs linear 

(ii) MOLECULE VTYPE: protein 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSB: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
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Gly Met Asn Arg vro Phe Leu Leu Leu 
1 

Ala Gin His Leu din Ser Ser Arg Bis 
20 \ 25 

Tyr Cys Phe Ser SeV Thr Glu Lys Asn 
35 \ 40 

He Asp Phe Arg Ly8\ Asp Leu Gly Trp 
50 \ 55 

Gly Tyr His Ala Asn ^he Cys Leu Gly 

65 70 

Leu Asp Thr Gin Tyr sbr Lys Val Leu 
85 

Pro Gly Ala Ser Ala Alk Pro Cys Cys 

100 \ ICS 

Leu Pro He Val Tyr Tyr \ Val Gly Arg 
115 \ 120 

Ser Asn Met He Val Arg ^er Cys Lys 
130 135 

(2) INFORMATION FOR SEQ ID NOi]9s 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 257 amin(\ acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: sinble 



Met Ala Thr 
10 

Arg Arg Ala 

Cys Cys Val 

Lys Trp He 
60 

Pro Cys Pro 

75 

Ala Leu Tyr 
90 

Val Pro Gin 
Lys Pro Lys 
Cys Ser 



Pro Leu Glu Arg 
15 

Leu Asp Thr Asn 
30 

Arg Gin Leu Tyr 
45 

His Glu Pro Lys 



Tyr He Trp Ser 
80 

Asn Gin His Asn 
95 

Ala Leu Glu Pro 

110 

Val Glu Gin Leu 
125 
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( D ) TOPOLOGY : I Inear 
(11) \molkcule typbi protein 

(111) ^POTHBTICAL: NO 
(Iv) X^I-SENSB: MO 
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(xl) SEWEMCE DESCRIPTION: SEQ ID NO: 9: 



50 



55 
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Asp Val 

1 

Thr Pho 

Glu Val 

Asn Lye 
50 

Asp Thr 
65 

Phe Val 

Leu Asp 

Val Lys 

Glu Glu 
130 

Arg Lys 
145 

Arg Val 
Lys Glu 
Ala Asp 



Glu Asp Ser Glu Thr Trp Asp 
5 10 

^u Val Ser Gin Asp lie Arg Asp 
20 25 

SeA Ser Ala Val Lys Arg Trp Val 

35 \ 40 

Leu Glu Val Thr Val Gin 
55 

Leu Adp lie Ser Val Pro Pro Gly 

70 



His Leu 
210 

Lys Leu 

225 



Val Phe\Ser Asn Asp Arg Ser Asn 
)5 90 

Leu Leu ZJys Glu Met lie Gly His 
100 \ 105 

Thr Ala Ly\ Asn Ala Tyr Gin Gly 

115 \ 120 

Gly Leu Asp ^ly Tyr Thr Ala Val 
135 

Arg Ser Thr G^ Ala Ser Ser His 

isy 

Asn Phe Glu A8p\ lie Gly Trp Asp 
165 \ 170 

Tyr Asp Ala Tyr hlu Cys LyB Gly 
180 A 185 

Asp Val Thr Pro Tl)f Lys His Ala 
195 \ 200 

Lys Phe Pro Thr LysXval Gly Lys 
215 

Ser Pro lie Ser lie l)au Tyr Lys 
230 



Gin Ala Thr 

Glu Gly Trp 

Arg Ala Asp 
45 

Ser His Arg 
60 

Ser Lys Asn 

75 

Gly Thr Lys 

Glu Gin Glu 

Ala Gly Glu 
125 

Gly Pro I«eu 
140 

Cys Gin Lys 

155 

Ser Trp He 
Gly Cys Phe 



Thr Leu Lys Tyr His Tyr Glu Glv Met Ser 
245 A 250 

Arg 



He Val Gin 
205 

Ala Cys Cys 
220 

Asp Asp Met 

235 

Val Ala Glu 



Gly Thr Lys 
15 

Glu Thr Leu 
30 

Ser Thr Thr 
Glu Ser Cys 

Leu Pro Phe 

80 

Glu Thr Arg 
95 

Thr Net Leu 
110 

Ser Gin Glu 

Leu Ala Arg 

Thr Ser Leu 
160 

He Ala Pro 
175 

Phe Pro Leu 

190 

Thr Leu Val 
Val Pro Thr 



Gly Val Pro 
240 

Cys Gly Cys 
255 
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(2) INFORMATION FOR SBQ ID NO: 10: 

(1) ^EQUSNCS CHARACTERISTICS: 
(A) LENGTH: 28 baee pairs 
.(B) TYPE: nucleic acid 
\{C) STRANDEDNESS : single 
p) TOPOLOGY: linear 

(ii) Mai^BCOLE TYPE: CDNA 

(iii) HYItQTHETICAL: YES 



15 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
TGGAATTCTG GVWGAYTGG ATHRTNGC 
(2) INFORMATIOik FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUI^ TYPE: cDNA 
(iii) HYPOTHElklCAL: YES ' 

(xi) SEQUENCE IDESCRIPTION: SEQ ID NO: 11: 
GAGGATCCAR NGTYTGNACD ATNGCRTG 
(2) INFORMATION FOl\ SEQ ID NO: 12: 

(i) SEQUENCE CbARACTERISTICS: 

(A) LENGTH^: 29 base pairs 

(B) TYPE: Inucleic acid 

(C) STRANDEDNESS: single 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL! YES 



28 



28 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
TGGAATTCAT C6ATAAOGGA ASCTGAAGC 
(2) INFORMATION FOR SEQ TO NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nuclifi acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: liViear 



29 
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(LQf MOLECULE TYPE: cDNA 
(iiiK HYPOTHBTICAI*: YES 



10 



X5 



20 



(xi) ^SQUBNCB DESCRIPTIONS SEQ ID NO: 13: 
AOOGTOGACA\ TCGATATTCA GCATATACTA CO 

(2) INFORKaVzoN for SBQ id NOi14: 

(i) SSdpSMCB CHARACTERISTICS s 
(A\ LENGTH: 45 baae pairs 
(BR TYPE: nucleic acid 

(C) \ STRANDEDNESSi aingle 

(D) XTOPOLOGYs linear 



(ii) MOLEC 
(iii) HYl 



TYPE: cDNA 
STICAL: YES 
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(xi) SEQUSNq^ DESCRIPTION: SEQ ID NO: 14: 
GCGAATTC6A TATCA^CTTC TGCTCTGCTC CTATGCTTCT CTTGC 
(2) INFORMATION I^R SEQ ID NO: 15: 

(i) SEQUENCE \cHARACTERISTICS: 

(A) LENGTH: 47 base pairs 

(B) TYPEb nucleic acid 

(C) STRABDEDNESS : single 

(D) TOPOnSGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETIClk: YES 



45 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
CGGAATTCGA TATCCCAGGA CCACCTGAAC CACTGTCGGA 6AAC6TC 
(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARaVtERISTICSx 

(A) LENGTH: 1(X amino acids 

(B) TYPE: aminb acid 

( C ) STRANDEDNESS : 8 ing le 

(D) TOPOLOGY: lUnear 

(ii) MOLECULE TYPE: pAotein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
Ser lie Gly Ala Glu GliA Lys Leu lie Ser 
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(2) INFORMATION FOR SBQ ID NO: 17: 

CHARACTERISTICS t 
[6TH: 4 amino acids 
: amino acid 
»BDNSSS: single 
,Yi linear 



(ii) MOLSi 



TYPE: protein 
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(xi) SBQUBNCE B|^5CRIPTIONx SEQ ID NO: 17 s 

Arg ser Lys 
1 



(2) INFORMATION FOR SBQ ID NOslSt 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPB: amiWo acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: Uinear 

(ii) MOLECULE TYPE: ftrotein 



(xi) SEQUENCE DESCRIPmONx SEQ ID NO: 18: 



GIu Gin Lys Leu lie Ser Glu Glu Asp Leu 
1 5 T 10 



